Characterization of human chorionic gonadotropin as a novel angiogenic factor.
Angiogenesis and vascular remodeling are crucial processes in tumor invasion and metastasis as well as in embryo implantation and normal development of the placenta. We have previously shown that hCG expressed in trophoblast and various malignant tumors promotes cellular motility and that uterine endothelium expresses hCG/LH receptor in vivo. In this study hCG was proposed to promote angiogenesis. A three-dimensional in vitro angiogenesis system consisting of uterine microvascular endothelial cells seeded on microcarriers and entrapped in a fibrin matrix was used to study the influence of hCG on neovascularization. Physiological concentrations of hCG (5-50,000 mU/ml) significantly increased in vitro capillary formation (up to 2.5-fold) and migration of endothelial cells in a Boyden chamber assay (up to 3.6-fold) in a dose-dependent manner, whereas hCG had no effect on cell proliferation. In vivo, hCG induced neovascularization in the chicken chorioallantoic membrane assay comparable to the activity of vascular endothelial growth factor. hCG-secreting tumors (choriocarcinoma, endometrium, and ovarian carcinoma) promoted in vitro neovascularization (up to 3-fold), whereas hCG-neutralizing antibody, pertussis toxin (G protein inhibitor), or GRGDTP peptide (integrin antagonist), respectively, abolished both tumor- and hCG-induced capillary sprout formation. Our data indicate a novel function for hCG in uterine adaptation to early pregnancy as well as in tumor development and underline the importance of hCG as an as yet unrecognized angiogenic factor.